Am isotopes are amongst the largest contributors to the radiotoxicity and heat load of spent nuclear fuels, especially in scenarios including plutonium recycling in MOX fuels. Transmutation in heterogeneous mode is a promising option to lower Am inventory in the ultimate nuclear waste, thus decreasing the ecological impact of deep-geological repository sites. It consists in the irradiation Ambearing blankets (AmBB, i.e., U 1-x Am x O 2±δ with x values close to 10-15 at.%) in the periphery of a fast neutron reactor core. In this context, studies are being performed to assess the feasibility and safety of AmBB transmutation, notably focusing on innovative fabrication processes [1] [2] [3] Am being a strong α emitter (activity of 130 MBq), U 1-x Am x O 2±δ behavior under α self-irradiation is also monitored [6] [7] [8] .
One of the main effects of α radiation in crystallized materials is a structural swelling. U 1-x Am x O 2±δ compounds with different Am/(U+Am) ratios (7.5 ≤ x ≤ 50 at.%) were monitored by X-ray diffraction (XRD) after a heat treatment during several months to observe their lattice parameter evolution with time. The results obtained first evidenced that the fluorite-type structure (Fm-3m) of the compounds remains stable all along the study. During the first days of storage, all samples underwent an oxidation, observed for the lowest Am/(U+Am) ratios (x ≤ 15 at.%) through a decrease of the lattice parameter or, for the other (30, 40 and 50 at.%), through an isostructural transition to a phase with a smaller lattice parameter (Fig. 1 left) . After this phenomenon, an increase of the lattice parameter was observed for all the compositions, evidencing an asymptotic behavior leading to saturation after a few months. This evolution was fitted with the relation describing the structural swelling under α irradiation: ( − 0 ) 0 ⁄ = (1 − − ), with , the lattice parameter at a time , 0 the initial lattice parameter, the relative swelling at saturation and, , a kinetics constant. Satisfactory fitting results were obtained for all samples (with R 2 -factors superior to 99.5 %, see Fig 1 right) . parameters obtained indicate that all compositions present lattice swellings at saturation ranging from 0.26 to 0.28 %, with a small decrease with the Am content. The swelling kinetics logically increases with the Am content, but similar kinetics are obtained for all samples after normalization by the sample α activity. Additional experimental data was acquired using X-ray absorption spectroscopy (XAS), which confirmed the stability of the fluorite structure and that the different interatomic distances (actinide-O and actinide-actinide) present an evolution similar to that of the lattice parameter.
The effects of α self-irradiation in terms of structural disorder were also studied based on XRD and XAS data. Microstrain determined from XRD by the Williamson-Hall method did not exhibit any significant evolution with time (whereas it increases with the Am content, in line with previous results [5] ). The Debye-Waller factors extracted from XAS however behaves similarly to the lattice parameter, i.e., increase followed by saturation, even though fewer points were available to give a precise trend. The reason for this discrepancy is probably that EXAFS gives information on the whole sample, including low-ordered or amorphous domains, whereas XRD results only concern crystallized domains. The Debye-Waller factor increase with time thus appears to be related to an accumulation of the α-induced defects in domains with no (or low) long range order, such as the vicinity of grain boundaries. This phenomenon of defect concentration then favors their recovery by recombination and is thus responsible for the saturation in both lattice parameter and defect increase with time.
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Centre of Excellence for Nuclear Materials Studies were also dedicated to the behavior of He atoms produced during α decay of 241 Am. A 5-year-old U 0.85 Am 0.15 O 2±δ sample was heat-treated up to 1500 K in a Knudsen cell coupled with a mass spectrometer (MS) allowing the quantification of released He. Transmission electron microscopy (TEM) observations were also performed on the sample before and after thermal treatment. Results show that a first He release occurs around 1000 K, followed by a main one around 1350 K, as shown in Fig. 2 . The total quantity of He released during this heat treatment was estimated to represent about 75 % of the He produced by α disintegrations during the sample storage. TEM micrographs show that only subnanometric cavities (He bubbles) are observed before thermal treatment, whereas larger cavities are observed after, with diameters typically ranging between 2 and 5 nm. These results thus evidenced a coalescence of He trapped in the sample during the thermal treatment leading both to its release and to bubble growth. 
